Expression of FRA16D/WWOX and FRA3B/FHIT genes in hematopoietic malignancies.
The WW domain containing oxidoreductase (WWOX) gene was recently identified as a candidate tumor suppressor gene at a common fragile site, FRA16D. Because the fragile histidine triad (FHIT) gene, a tumor suppressor gene encompassing the most active, common fragile site FRA3B, is frequently deleted in various cancers, we evaluated the expression of WWOX and FHIT in 74 cases of primary hematopoietic neoplasias and 20 leukemia cell lines. Aberration or absence of WWOX transcripts was detected in 51% of the primary cases and 55% of cell lines, and three WWOX nucleotide variants were detected among the leukemia cell lines. FHIT expression was absent or altered in 36% of the primary cases and 15% of cell lines. The occurrence of aberrant FHIT reverse transcription-PCR products correlated significantly with the occurrence of WWOX alterations. Wild-type transcripts of both genes were expressed in normal hematopoiesis along with a small fraction of short transcripts. A DNA blot study showed that WWOX and FHIT genes were deleted in 2 of 18 cases with primary acute leukemias; both genes were not expressed in the 2 cases. Furthermore, treatment of cells with a demethylating or histone acetylating agent in culture resulted in increased expression of WWOX and FHIT mRNA in leukemia cells. Conclusions are that WWOX expression is frequently altered or absent in hematopoietic disorders, often in association with FHIT alterations, and that alterations of these fragile genes may result not only from genomic deletions but also from epigenetic modifications associated with expression of fragility.